Introduction
C-reactive protein is an acute phase protein and an established marker for detection, risk stratification, and monitoring of infections and inflammatory and necrotic processes. Because C-reactive protein is sensitive but not specific, its values must be interpreted in the clinical context. In patients with acute myocardial infarction (AMI), C-reactive protein increases within 4-6 h of symptoms, peaks 2-4 days later, and returns to baseline after 7 -10 days. 1 C-reactive protein has gained interest recently as a marker for risk stratification in acute coronary syndrome (ACS) when measured by high-sensitivity C-reactive protein assays. These assays have greater analytical sensitivity and reliably measure C-reactive protein concentrations within the reference range with low imprecision (5-10%). 2 Because of evidence that atherosclerosis is an inflammatory disease, high-sensitivity C-reactive protein can be used as a biomarker of risk in primary prevention and in patients with known cardiovascular disease. 3 The aim of this review is to evaluate the use of C-reactive protein in patients with acute coronary disease.
Biochemical and analytical issues
C-reactive protein is a non-specific first-line host defence mechanism. 4 With stimulation by cytokines (e.g. interleukins and tumour necrosis factor-alpha), C-reactive protein synthesis in hepatocytes occurs within 4-6 h. Concentrations can rise 1000-fold or more over 24-48 h. C-reactive protein has been detected in atherosclerotic plaques; its possible role in atherosclerogenesis is summarized in Figure 1 , but is still a matter of debate. 5 Genetic variants account for 35-40% of the variability in high-sensitivity C-reactive protein. 6 The in vitro stability of high-sensitivity C-reactive protein is excellent. 2, 7 Specific blood sampling conditions are not necessary. However, retesting may be necessary with some assays if there is marked lipaemia. Baseline and subsequent measures are in good agreement for risk stratification despite biological variability of 30 -60%. 2, 7 The upper reference limit is method-dependent but usually ,8 mg/L for standard assays. 2, 7 The distribution of high-sensitivity C-reactive protein concentrations is skewed in both genders with a 50th percentile of 1.5 mg/L (excluding women on hormone replacement therapy). Race differences have been reported. 8 Most studies have reported no relationship with age but circadian and seasonal variation. 9 C-reactive protein concentrations are increased by smoking, obesity, and hormone replacement therapy and reduced by exercise, moderate alcohol drinking, and statin use. 2, 3, 7 Correction for these factors is essential in reference range studies.
C-reactive protein assays are not standardized. 2 We recommend the use of third-generation high-sensitivity C-reactive protein assays that combine features of standard and high-sensitivity C-reactive protein assays. Required assay precision should be ,10% in the range of 3 and 10 mg/L.
Critical clinical concepts
(1) C-reactive protein concentrations are reported in mg/L.
(2) C-reactive protein test results are method-dependent, but classification of patients into risk categories is usually comparable. 
Clinical use of C-reactive protein in acute coronary syndrome
Higher C-reactive protein concentrations are associated with complex, vulnerable atherosclerotic plaques, 10 suggesting that high-sensitivity C-reactive protein elevations represent a marker of systemic atherosclerotic plaque instability. Minor increases might reflect inflammation in coronary plaques or injured coronary walls after stenting. 5, 11 However, there is no association between C-reactive protein and the extent of coronary artery disease, and C-reactive protein has not been causally related to coronary events. 6 Nonetheless, C-reactive protein elevations are associated with mortality but only weakly with recurrent MI. 12, 13 C-reactive protein measurements have no value for the diagnosis of ST-segment elevation AMI (STEMI), since 41% of STEMI patients have low (,2 mg/L) concentrations on admission. Furthermore, in many, values are not significantly different in samples obtained ,2, 2-4, and 4 -6 h after onset of symptoms. 14 However, high C-reactive protein concentrations before percutaneous coronary intervention (PCI) in STEMI are related to recurrent MI and death rates at 1-year follow-up. 15 Moreover, C-reactive protein values correlate with infarct size by magnetic resonance imaging, 16 although markers of myocardial necrosis, such as cardiac troponin (cTn), correlate more closely while providing similar predictive value for mortality. 16, 17 C-reactive protein measurements are not useful for the diagnosis of non-STEMI either. Its use has been advocated during the acute phase for risk stratification but conclusive evidence for its incremental value is absent. C-reactive protein is a predictor of short-and longterm cardiovascular complications in ACS, 10, 13, 14, 17 and C-reactive protein levels contribute incremental information over and above clinical risk scores or other biomarkers in some but not all studies. 17 -19 In addition, there are few studies to date of C-reactive protein together with more sensitive cTn assays 20 and none with high-sensitivity cTn assays. C-reactive protein is not helpful in selecting an invasive or conservative strategy in ACS. 21 However, an increased C-reactive protein level is an independent prognostic indicator for death or non-fatal MI following PCI. 22 It is difficult to advocate C-reactive protein as a primary target for therapy since drugs that specifically influence only C-reactive protein alone do not exist. Nonetheless, in prevention studies post ACS, lower levels of C-reactive protein following statin therapy predict greater subsequent risk reductions. 23 -25 Based on early studies, a decision limit for risk stratification of 10 mg/L was suggested although other limits have been proposed as well. 20 C-reactive protein has usually been tested in samples drawn on admission, but the optimal time to assess risk has not been systematically investigated.
Critical clinical concepts
(1) C-reactive protein is an established marker for diagnosing and monitoring infection, inflammation, and tissue injury.
(2) C-reactive protein measurement in primary prevention predicts future cardiovascular events with significance similar to that of total and HDL cholesterol.
(3) C-reactive protein measurement in secondary prevention predicts risk of recurrent MI, stroke, and cardiovascular death. (4) C-reactive protein measurements have no value for diagnosing AMI. (5) C-reactive protein release is related to infarct size and risk in STEMI patients. (6) C-reactive protein is not helpful for the choice of an invasive or conservative strategy in ACS. (7) C-reactive protein measurement after ACS and after PCI can be used to identify patients in whom an intensive risk factor modification is useful. (8) For cardiovascular prevention, a C-reactive protein value of .3 mg/L is considered high risk but a limit ≥10 mg/L seems more appropriate in ACS patients.
Conclusions and outlook
Given the central role of inflammation in the pathogenesis of atherothrombosis, this is an area of active research. There are many new inflammatory markers proposed for use, but at present none of them has emerged as clinically more useful than C-reactive protein. 
